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Abstract  
The importance given by the governments to building a sound intellectual property infrastructure 
is increasing in developing countries and especially in Central Asian countries. This infrastructure 
is continuously improved to live up to a common standard in collaboration with government 
agencies, educational institutions and international agencies. In this paper, the infrastructure 
developments that took place in the Central Asian countries is going to be elaborated and 
furthermore some statistical analyses will be used in order to compare the differences and 
similarities between the Central Asian republics within themselves and the rest of the world. 
Patent based statistical data reveal a broad range of information concerning the innovative 
capability of countries, regions and firms. The number of patents that a country obtains in 
different technological fields and the change in this number over the years may provide useful 
information regarding the growth potential of the country and the ability to follow technological 
advances. For this purpose, patent statistics collected by institutions like World Intellectual 
Property Organization (WIPO) have been analyzed using statistical techniques. In addition to 
basic statistics, multidimensional scaling analysis (MDS) has been applied to the data sets. 
Key words: Intellectual Property, Patent, Turkic Republics, WIPO, Technology Management, 
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Introduction 
The main purpose of this study is to examine the patent related legislature and the conformance to 
international standards in the seven countries of the Turkish world which are also members of the World 
Intellectual Property Organization (WIPO) and to provide visualization based patent statistics from these 
countries and the six leading countries of the world. For this purpose, data sets obtained from global 
institutions like WIPO and OECD have been used. The countries in question are Turkey, Azerbaijan, 
Turkmenistan, Kyrgyzstan, Kazakhstan, Uzbekistan and Tajikistan. Using SPSS Multidimensional Scaling 
method (MDS) has been applied in order to crate two-dimensional maps of the countries in terms of how 
close they are with respect their applications in various technological fields. While the effect of PCT 
applications (next to net sales quantities) on the R&D performance of Nokia company have been studied 
the literature (Suzuki, 2010), especially there is a lack of studies concerning the countries that comprise the 
Turkish world in particular. Patent applications not only serve as an indicator of protection in the local 
markets but mainly serve as an indicator of competitive potential and efforts of the companies on a global 
basis (Carvalho et al., 2009).   
A large number of academic studies on Patent related data have been conducted for different purposes. It 
is possible to classify the research under five main categories: (a) Research of technological developments 
by using patent data (Basberg, 1987; Faust, 1990; Spinakis & Chatzimakri, 2005), (b) analysis of a specific 
country’s competitive advantage by using patent data (Adler & Fang, 1986; Moral, 1989; Rajeswari, 1996), 
(c) examination of collaboration among countries and organizations by using patent citation data 
(Chakrabarti & Dror, 1994; Karki, 1997; Jang, Lo & Chang, 2009), (d) creation of patent maps by using 
multidimensional visualization tools like Multidimensional Scaling (MDS) and Correspondence Analysis 
(CA) or Multiple Correspondence Analysis (MCA) (Englesman & van Raan, 1994; Fattori, Pedrazzi & Turra, 
2003; Dore, Dutheuil & Miquel, 2000), and (e) in conjunction with the aforementioned item determination of 
investment potential of some areas by using the patent maps (Lee, Lee, Seol & Park, 2008; Lee, Yoon & 
Park; 2009).  
The Countries in Question 
In this study we decided to frame the “Turkish World” as consisting of seven countries including Turkey, 
Azerbaijan, Kyrgyzstan, Turkmenistan, Uzbekistan, Kazakhstan and Tajikistan. The aforementioned 
countries are given the special designation of “Transition and Developed Countries (TDC)” for which there 
is a special department within the organizational structure of WIPO (World Intellectual Property 
Organization). Until the year 2012, TDC Department was named “Division for Certain Countries in Eastern 
Europe and Asia (DCEA)” in which one of the authors of this paper is serving the duty of “country expert”. 
One of the many activities carried out by this department included the “Intellectual Property Education in 
Transition Countries” (WIPO, 2015c). Basically TDC Department oversees the developments with respect 
to IP in 33 developing countries of which the seven Turkic countries are also members of.  
Unfortunately in the web sites of the TDC department these 33 countries’ names are not mentioned and no 
further information about the IP infrastructure is provided (WIPO, 2015d). One can access this information 
through the reports and publications prepared by DCEA department. For example, a report dated 2001 
these countries are listed as (WIPO, 2001: p.9 and p.27): 17 Central European and Baltic States: Albania, 
Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Moldova, 
Montenegro, Poland, Romania, Serbia, Slovakia, Slovenia, Macedonia FYR; 11 Central Asian, Caucasian 
and East European Countries: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Russian 
Federation, Tajikistan, Turkmenistan, Ukraine, Uzbekistan; five Mediterranean countries: Cyprus (South), 
Greece, Israel, Malta, Turkey. Again in another report by WIPO dated 18 July 2012 (WIPO, 2012: p.8, 
footnote 17) the 33 countries within the jurisdiction of DCEA are listed as such. As a result this research 
study will focus on the seven members of the 33 countries mentioned above which are considered as part 
of the Turkic World. These countries are all members of WIPO. Turkey became a member of WIPO in 
1976, Kazakhstan became a member in 1991, Uzbekistan in 1991, Azerbaijan in 1995, Kyrgyzstan in 1991, 
Tajikistan in 1991 and finally Turkmenistan became a member of WIPO in 1991. 
Akkucuk & Artemel / International Journal of Research in Business & Social Science,  
Vol 5 No 3, 2016 ISSN: 2147-4486 
Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. 
 
Pa
ge
68
 
Data Analysis and Research Methodology 
Patent data can come in a number of formats and may be downloaded from different global institutions. 
The most common for comes in application or grant counts which may be queried according to country or 
type of technology. WIPO IP Statistics Data Center (http://ipstats.wipo.int/ipstatv2/keyindex.htm) is the web 
site that researchers can visit in order to download patent related statistics kept by the World Intellectual 
Property Organization. Here under the “Patent” tab we chose the 4th category which is “Patent publications 
by technology”. One may also choose Trademark, Industrial Design, Utility Model, PCT (Patent 
Cooperation Treaty), Madrid or Hague tabs. The first tab “Key Indicators” provides total counts in all these 
categories. After selecting the fourth category we chose the “Total Counts by Filing Office” option and 
specified the year range and obtained the required frequency counts for the countries in question. The year 
range can be anywhere from 1980 to the most recent year which is currently 2014. Since the Central Asian 
countries in question mostly reached their independence from the former USSR in or around the 1990s we 
started the data from 1990. Indeed the number of patents around the 90s is very few and increases in the 
recent years only. 
The frequencies data can be transformed in a number of ways to make it suitable for analysis. In order to 
visualize the countries in different dimensionalities we needed to calculate some for of distance measures 
between the countries. Similar countries would need to be placed in close locations on the maps and 
dissimilar countries would need to be placed further apart. In order to facilitate this, the distance could be 
computed between the countries based on the raw frequencies but this would place great weight on the 
countries like China which have a large number of applications. In order to compare the countries by the 
technologies they are investing heavily on or have a greater comparative advantage in we decided to use 
the percentages of technology type for each country before calculating the distances that the 
Multidimensional Scaling analysis will be base on. Further details about the particulars of the analysis are 
provided in the next section.  
Patent Statistics of the Turkish World 
When examining the patent databases it is important to distinguish between the patent applications and the 
patents granted. Patents can be classified according to the country office of application (by office) or 
according to the nationality of the inventor (by origin). As an example Azerbaijan has 156 applications in 
the local patent office, however according to origin there are 481 applications. This means that either 
private individuals from Azerbaijan or private companies registered in Azerbaijan have applied for 481 
patents in different countries. In the case that the patent has multiple authors the nationality of the first 
author is taken into consideration. This information is not reported for some countries and therefore is 
sometimes not reported by WIPO as well. In addition to these classifications there is the distinction 
between resident applications and nonresident applications.  
In this section, in order to narrow down the large number of databases and reports available for analyzing 
patent data, we will use the report prepared and distributed by WIPO in October 2014 which includes a 
compilation of available data up to the year 2013 (WIPO, 2014). In this data set the patent, utility model, 
industrial design, plant variety, microorganism and trademark related data are provided. The data have 
been compiled from a wide variety of sources including local and regional patent offices, WIPO and World 
Bank. It generally takes a year for the data to be received and processed from various sources so the 
report included a lag of about a year.  
PCT and Local Applications 
According to the aforementioned WIPO report the total number of patent applications worldwide is 2.57 
million in 2013 (WIPO, 2014). There has been a 9 % increase from 2012 to 2013. These numbers include 
both local applications and PCT (Patent Cooperation Treaty) applications. The largest number of 
application has been made in China with 825,000. Following that US had 571,000, Japan had 328,000, 
South Korea had 204,000, European Patent Office (EPO) had 147,000, Germany had 63,000, Russia had 
44,000, Brazil had 30,000 and finally England had 22,000 applications in the report. It is fair to say that out 
of the total 2.5 million applications almost 2.3 million have been made from these few countries. Coming to 
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the countries in question in the article Table 1 provides the number of applications of the seven countries 
classified in the manner described before as: total applications by office, applications by origin and PCT 
applications. The applications are for the year 2013 and are given in descending order.  
Table 1. Number of patent applications in the year 2013 coming from the Turkish World 
(http://www.wipo.int/ipstats/en/statistics/country_profile/) 
Country Applications in Local 
Office 
According to Source PCT Applications 
Turkey 4661 5807 1191 
Kazakhstan 2202 2448 35 
Uzbekistan 557 308 3 
Azerbaijan 156 481 11 
Kyrgyzstan 114 132 0 
Tajikistan 4 12 0 
Turkmenistan 0 1 0 
 
It is observed here that two countries (Turkey and Kazakhstan) have the lead in terms of number of patent 
applications. Turkmenistan is seen to have 0 applications due to the unavailability of data. In order to 
analyze the number of applications relative to the population a commonly used technique is to divide total 
number of applications by the number of residents. For example the total number of applications in 
Kazakhstan is less than that for Turkey but when the applications per million residents are calculated the 
ratio is higher. Table 2 provides the number of applications per million residents by using the population 
data provided by the World Bank (World Bank, 2014). It can be seen here that while Turkey falls behind in 
terms of total number of applications per million residents, in terms of PCT applications per million 
residents Turkey has still the highest number of applications.  
Table 2. Turkish World 2013 patent applications, according to population 
Country Population 
(Million) 
Applications in Office 
(/million population) 
According to Source 
(/million population) 
PCT 
(/million 
population) 
Kazakhstan 17 130 144 2 
Turkey 74,9 62 78 16 
Kyrgyzstan 5,7 20 23 0 
Uzbekistan 30,2 18 10 0 
Azerbaijan 9,4 17 51 1 
Tajikistan 8,2 0 1 0 
Turkmenistan 5,2 0 0 0 
 
Visualization Analysis According to Application Areas  
WIPO has classified the applications under 35 main technology categories and has made the data 
available for the years 1999-2013 in their web site as percentages (WIPO, 2015b). Multivariate procedures 
such as MDS employed in this paper will use this data as the basis for analysis. Use of the percentages 
rather than the total numbers has an advantage. By doing this, the relative importance given to the 
technologies will be elaborated and compared within the Central Asian countries and the leading countries 
of the world (China, Japan, US, Korea, Germany, England) regardless of the total number of patents. Table 
3 provides the raw data for the 13 countries in question, partially obtained from the web site of WIPO. 
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Table 3: Patent application between 1999-2013 according to technologies 
 
TECHNOLOGY CODE TR KZ UB AZ KYR TAJ TM CN US JP KR DE UK 
Other Consumer Goods OCG 11.83 2.11 4.32 0.55 10.91 5.59 1.14 1.83 1.71 1.51 3.18 1.95 2.90 
Furniture, Games FG 7.70 2.55 0.00 0.00 1.82 2.17 1.14 1.70 2.45 2.27 2.52 1.77 3.61 
Pharmaceuticals PHA 7.08 6.10 5.41 5.48 4.55 15.22 7.43 6.29 6.28 1.12 1.29 3.64 7.75 
Civil Engineering CE 6.10 6.55 3.78 8.49 6.36 3.42 3.43 3.44 2.55 2.28 3.70 3.46 5.16 
Thermal Processes and Apparatus TPA 5.66 3.11 0.00 0.27 8.18 3.11 2.86 2.21 0.86 1.75 2.57 1.73 1.11 
Transportation TRA 5.15 6.33 3.24 4.38 2.73 1.24 3.43 2.18 2.70 4.29 4.61 8.49 3.65 
Medical Technologies MDT 4.90 4.66 4.32 11.78 8.18 22.36 11.43 2.11 7.96 2.23 1.80 3.89 5.99 
Electrical Machinery, Energy EMA 4.30 4.00 6.49 3.56 1.82 1.55 0.57 6.16 4.30 8.69 7.54 6.81 4.21 
Other Special Machines OSM 4.25 3.11 2.70 3.56 2.73 4.04 3.43 2.90 2.55 2.64 2.32 3.50 2.82 
Engines, Motors, Turbines EPT 3.64 12.32 5.95 12.6 2.73 5.59 13.71 1.87 2.11 2.98 2.08 5.38 2.83 
Materials and Metallurgy MM 1.90 12.32 11.35 3.29 1.82 3.11 8.00 4.46 1.15 2.11 1.77 1.93 1.27 
Chemical Engineering CHE 1.90 6.33 10.81 4.10 2.73 2.48 4.57 2.54 2.26 1.57 1.56 3.07 2.95 
Mechanical Elements MEL 3.60 3.88 0.54 3.29 16.36 1.55 5.71 1.91 2.01 2.96 1.83 6.07 3.19 
Measurement MEA 2.13 3.55 1.08 9.32 3.64 2.48 5.14 5.62 3.93 4.20 2.57 5.13 5.01 
Environmental Technologies ENV 0.70 1.00 12.43 0.82 1.82 0.31 1.14 2.11 1.02 1.36 1.64 1.55 1.37 
Food Chemistry FOO 2.70 2.00 3.78 2.19 2.73 8.39 5.14 3.30 1.13 0.60 1.60 0.62 1.25 
Mechanical Elements MT 2.80 2.11 3.78 0.00 6.36 2.17 2.29 2.80 1.90 2.35 1.94 3.84 1.60 
Organic Fine Chemistry OFC 1.30 1.55 1.62 6.30 0.91 2.48 1.71 2.81 4.14 1.69 1.27 4.77 6.19 
Basic Materials Chemistry BMC 1.70 2.55 2.70 6.03 2.70 3.11 2.86 3.86 2.80 1.93 1.39 3.66 3.57 
Biotechnology BIO 0.50 1.89 2.16 0.82 0.00 2.48 5.71 2.78 3.96 0.89 1.12 2.04 4.05 
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Table 3 Cont’d 
Transportation/Packaging HAN 3.40 1.66 0.00 1.10 1.82 0.62 4.00 1.51 2.33 2.84 1.60 3.35 3.33 
Computer Technologies CT 2.50 2.22 1.08 0.55 1.82 0.31 0.57 6.75 10.78 6.81 7.69 3.14 5.63 
Digital Communication DC 1.30 0.67 0.00 0.55 0.91 0.00 0.00 8.72 4.50 2.28 4.27 1.67 2.79 
Telecommunication TEL 1.10 1.33 1.08 1.10 1.82 0.00 0.57 3.68 3.63 3.91 6.67 1.75 2.82 
Semiconductors SC 0.40 0.33 2.16 1.10 0.91 0.31 0.00 2.35 3.52 6.50 9.60 2.53 1.15 
Audio-Visual Technologies AUV 2.64 0.67 1.62 1.92 0.00 0.00 0.00 3.14 3.33 8.08 8.39 1.81 2.82 
Optics OPT 0.41 0.00 1.08 0.55 0.00 0.31 0.00 2.12 2.46 8.03 5.13 1.78 1.85 
Textile-Paper Machines TPM 2.38 0.00 2.70 0.00 0.91 1.86 1.14 1.55 1.49 3.35 1.24 2.63 1.36 
Basic Communication Processes BCP 0.41 0.33 0.54 0.83 0.00 0.00 0.00 0.62 1.20 1.26 1.08 0.74 0.75 
Information Technology for Management ITM 1.09 0.55 0.00 1.64 0.91 0.00 0.00 0.57 2.24 0.96 1.90 0.38 1.10 
Control CNT 1.81 0.89 0.54 0.82 0.00 0.93 0.00 1.74 1.76 1.74 1.28 1.76 1.91 
Surface Technologies STC 1.99 2.22 1.62 0.27 0.91 1.24 0.57 1.71 1.85 2.28 1.28 1.87 1.26 
Biological Materials Analysis BMA 0.18 0.67 0.54 0.55 0.00 1.24 0.57 0.58 1.20 0.34 0.26 0.69 1.55 
Macromolecular Chemistry and Polymers MCP 0.48 0.44 0.58 2.19 0.91 0.33 1.74 1.78 1.81 2.10 1.06 2.46 1.12 
Micro Structural Nanotechnology MSN 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.14 0.09 0.23 0.14 0.08 
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As for the codes being used in the table and  in the figures that follow:TR: Turkey, KZ: Kazakhstan, UB: 
Uzbekistan, AZ: Azerbaijan, KYR: Kyrgystan, TAJ: Tajikistan, TM: Turkmenistan, CN: China, US: USA, JP: 
Japan, KR: South Korea, DE: Germany, UK: United Kingdom abbreviations have been used here and in 
subsequent parts of the paper.  
There are some observations that can be made at first glance from the above table. The number of patents 
is very high in the United States, Japan and it is observed that the importance of different technology fields 
that the patents have been applied in is very different especially when looking at countries like Korea, US 
and Japan. The particular differences can be observed in the fields of computer technology, digital 
communication, telecommunications and audio-visual technologies as can be seen in Japan, US and 
Korea. Germany and England are separated from the group and in these countries electrical equipment / 
energy, transportation, mechanical elements and measuring received relatively more patents. Referring to 
Turkey it is seen that it received the most patents relatively in the area of consumer products, 
furniture/games, pharmaceutical and civil engineering. Although the other Central Asian countries have 
similarities with Turkey, Kazakhstan and Uzbekistan, for example, have more weight in materials / 
metallurgy, motor / pump / turbine and chemical engineering. Tajikistan has emerged as the country giving 
most weight in medical technology, Azerbaijan and Turkmenistan followed. Uzbekistan has received 
relatively more patents in the field of environmental technology.  
While it is possible to go through the numbers in the above table and come to certain conclusions it is 
generally better, as the number of rows and columns increase, to study the values in the table as a visual 
map. One way to prepare such visual perceptual maps is by using Multidimensional Scaling (MDS) 
technique. MDS is the name given to a broad range of methods and techniques and is incorporated in 
various widely available computer packages (such as ALSCAL and PROXSCAL) (Akküçük, 2011a). A 
comprehensive review of the MDS technique can be found in the work of France and Carroll (2011). 
This technique has previously been applied in the literature in terms of mapping countries based on global 
competitiveness index data (Akküçük, 2011b; 2014), perceptual maps of universities in Turkey (Akküçük & 
Küçükkancabaş, 2007), perceptual maps of automobile brands (Akküçük, 2011a), mapping US Supreme 
Court judges based on their decisions (Akküçük, Carroll & France, 2013) and a very similar application to 
the one being done in this paper on patent mapping using OECD data for the year 2008 (Akküçük, 2011a).  
MDS can be applied by using similarity or dissimilarity data or by obtaining dissimilarities from variables by 
calculating a distance measure (such as the Euclidean distance) and then applying MDS on these 
distances. In this study the objects to be mapped are the 13 countries and the variables that will be used to 
calculate the dissimilarities are the percentage of patents the country received in 35 different technological 
fields. SPSS PROXSCAL module has been used to calculate the distances and run MDS. The mapping 
procedure tries to retain with minimal information loss the original data contained in the 13 by 35 data 
matrix and can be considered to be very similar to methods such as Principal Components Analysis (PCA) 
and Factor Analysis (FA) (Akkucuk, 2009, Akkucuk & Carroll, 2006). In MDS analysis, some important 
considerations are how many dimensions will be retained and how well the solution represents the input 
data. Finally the interpretation of the solution is also important.  
In the analysis we chose the four dimensional solution. In any dimensionality the goodness of fit measure 
most typically used to assess the fit between the input data and the solution is STRESS measure, whose 
ideal level is “0”. In the two dimensional solution the STRESS measure is 0.04944, three dimensions 
0.01687, and finally in the four-dimensional solution STRESS turns out to be 0.00750. This level can be 
described as perfect fit (Lattin, Carroll, & Green, 2003). Also after this dimensionality there are no 
significant drops in the STRESS level as subsequent dimensions are added to the solution. For interpreting 
the dimensions, we can look at the correlation between the MDS dimensions and the original variables 
(Lattin, Carroll, & Green, 2003). Table 5 provides the correlations which are greater than 0.6 in terms of 
absolute value. According to this, for example, the first dimension is highly correlated with electrical 
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machinery (EMA) and this in this dimension if the countries have higher percentages they will be located on 
the right in the first dimension.  
Figures 1 to 6 provide maps of all the combinations of the four dimensions. When Figure 1 is observed we 
can see that Japan which is high on EMA is located on the right, low countries such as Kyrgyzstan and 
Tajikistan are positioned on the left. Similarly Kazakhstan which is high on MM is positioned above; Turkey 
which is low on MM is positioned below (that is below with respect to the vertical axis). In this way all the 
maps try to reflect as closely as possible the input data but a perfect fit may not be possible. For perfect fit 
the number of dimensions should be equal to the number of dimensionality of the output configuration. For 
the vertical axis positive values represent those countries with high percentages in EPT, MM and CHE. 
Negative values represent those countries with high percentages in OCG and TPA. 
Table 5: The MDS dimensions that have a correlation greater than 0.6 (in absolute value terms) with the 
original dimensions 
MDS1  MDS2  MDS3  MDS4  
0.89 EMA 0.80 MM -0.76 MEL -0.81 MEA 
-0.86 MDT 0.76 CHE -0.76 MT 0.66 ENV 
0.82 TEL -0.75 TPA -0.60 TPA -0.61 BMC 
0.79 AUV -0.73 OCG   -0.61 OFC 
0.79 TPM 0.61 EPT     
-0.79 PHA       
0.78 SC       
0.77 OPT       
0.67 CT       
-0.65 FOO       
 
Figure 1. MDS 1. dimension and MDS 2. dimension map 
In Figure 2 the map of the first and the third dimensions is provided. The first dimension is similar to the 
Figure 1 in terms of the projections on the horizontal axis however the interpretations of the vertical 
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dimension are different. In terms of the vertical dimension negative values represent lower percentage of 
patents in TPA, MT and MEL. For example Kyrgyzstan and Turkey are close in the first map but are 
located apart in this map in Figure 2 due to the differences in TPA, MT and MEL. In Figure 2 Turkey, 
Uzbekistan, Germany and Kazakhstan are positioned close to each other.  
 
Figure 2. MDS 1. dimension and MDS 3. dimension map 
In Figure 3 the first and fourth dimensions are presented. In the similar fashion the first dimension is the 
same as in the two other graphs but the vertical dimension is negatively correlated with MEA, BMC and 
OFC while positively correlated with ENV. The country with the highest percentage in MEA (Azerbaijan) is 
located in lowermost portion and the country highest in environmental patents (Uzbekistan) is positioned 
uppermost.  
 
Figure 3. MDS 1. dimension and MDS 4. dimension map 
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Figure 4, Figure 5 and Figure 6 present the remaining combinations of the other dimensions. For example 
in Figure 4 the horizontal dimension is actually Figure 1’s vertical dimension. Figure 4’s vertical dimension 
is like Figure 2’s vertical dimension. In the same way Figure 5. horizontal dimension is Figure 1’s vertical 
dimension, Figure 5. vertical dimension is Figure 3’s vertical dimension. Finally Figure 6 horizontal 
dimension is Figure 3’s vertical dimension, Figure 6 vertical dimension is Figure 4’s vertical dimension.  
 
Figure 4. MDS 2. dimension and MDS 3. dimension map 
 
Figure 5. MDS 2. dimension and MDS 4. dimension map 
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Figure 6. MDS 3. dimension and MDS 4. dimension map 
In summary patents profile of Turkic countries varies greatly compared to six other countries that have 
been analyzed in this study. In particular, China, USA, Korea and Japan can be called the digital 
convergence technologies group, a significant percentage of the total number of patents come from 
computer technology and in areas such as telecommunications and semiconductors. Germany and Britain 
and focus on mechanical technologies and chemical technology. In this sense, some countries of the 
Turkish world are seen located close to Germany and the UK, for example, as displayed in Figure 6, 
Kazakhstan and Germany for example. When it comes to the Turkic countries in terms of proximity 
between them, is possible to make the following observations: 
 Generally Kazakhstan and Uzbekistan are positioned close to each other 
 Generally Kyrgyzstan and Turkey are positioned close to each other 
 Generally Turkmenistan and Azerbaijan are positioned close to each other 
Tajikistan, as can be seen in most graphics, has a unique position away from the pother countries in 
question 
Results and Discussion 
Central Asian countries and countries of the Turkish world, as members of the global world economy, it is 
obvious that they should prioritize creativity and technological innovation in order to be successful in the 
international competition as well as strengthening their national economies. The main criteria pointing to 
innovative potential of countries include patents which allow the assessment of high added value by having 
R&D-intensive products and services in the inherent intellectual property rights and in particular the 
example of inventions discovered in different areas of technologies. In this respect, data on patent 
applications, as well as national research, give an idea about which areas the country focuses on research 
and other R&D activities. The total number patent applications in different areas give an idea on how 
applicant countries attach importance to innovation and how they can structure their investment decisions. 
Moreover, determining investment and science policy for the future can be a goal of performing 
visualization techniques like the ones performed in this study.  
For similar analysis there are currently some databases and some specialized computer packages. If the 
analysis will be conducted on the basis of the patent level some specialized software from consulting 
companies can be used to download and organize patent data. One of the important programs is provided 
by Thomson Reuters and is called AUREKA® search and analysis program (Thomson Reuters, 2009). In 
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addition to that we can count PackMOLE (Fattori et al., 2003), STN®AnaVist (Fischer & Lalyre, 2006), and 
STING (Spinakis & Chatzimakri, 2005) which could be found in the literature.  
Without using such specialized data analysis programs outlined in the above paragraph, companies or 
institutions, and consulting companies can use multivariate analysis techniques described in this article 
very easily. Visualization techniques do not offer any hypothesis to prove or not to such a systematic 
statistical tests, but those who use the research (for example policy makers in the countries determining the 
R & D policy) can monitor the technological trends, the direction of countries in terms of their competitive 
positions relative to other countries. This article firstly attempts to draw attention to the importance of 
statistics and data using the 1999-2013 Turkish World data. It also provides a framework whereby the 
countries of the world can be investigated with respect to where they are positioned relative to one another 
in terms of various technologies. In further academic work the methods more advanced than those used in 
this article can be used, some methods can be applied to much larger and diverse data sets with the 
appropriate computing power.  
Conclusion 
Patent statistics at the level of countries and products could find significant areas to be practiced some of 
which could yield very beneficial results. First of all, the analysis performed in the paper could be repeated 
over time, or for other countries or country groups, and it can be seen how the country has changed with 
respect to the competitive situation. Estimation studies can be carried out to predict the expected future 
path of how many patents will be received in the future under different categories. Patent data containing 
the name of the inventors and their affiliated institutions could be researched in order to understand the 
dimensions of cooperation between institutions in the country for R & D, taking into account the Turkish 
world. Patents taken in a particular product group (e.g. PDAs, LCD screen, or mobile phone) can be 
examined, through keyword mapping, convenient technological areas can be identified and the investment 
decisions of the companies can be guided. Similar analysis of R & D related data is available to assist 
senior executives or managers who make decisions about the technology at the point of administration. As 
a result, "patent mining" (as it is frequently called) and the wide range of statistical visualization tools, could 
be very important in the Turkish world for present and future uses of data mining. 
References 
Adler, S. F., & Fang, H. H. P. (1986). UNITED-STATES PATENT PRODUCTIVITY. Research 
Management, 29(5), 29-35. 
Akkucuk, U. (2009). Bir Çok Boyutlu Ölçekleme Tekniği Olarak Torgersen Ölçekleme Yöntemi ve Temel 
Bileşenler Analizi ile Karşılaştırması. Dumlupınar Üniversitesi Sosyal Bilimler Enstitüsü Dergisi, 
25, 311-322. 
Akkucuk, U. (2011a). Görselleştirme Teknikleri: Pazarlama ve Patent Analizi Örnek Uygulamaları İle. 
İstanbul: Yalın Yayıncılık. 
Akkucuk, U. (2011b). A Study on the Competitive Positions of Countries Using Cluster Analysis and 
Multidimensional Scaling. European Journal of Economics Finance and Administrative  Sciences, 
37, 17-26.  
Akkucuk, U. (2014). Application of Statistical Visualization Tools on Global Competitiveness Data. In H. 
Dinçer, & Ü. Hacioğlu (Eds.) Global Strategies in Banking and Finance (pp. 14-27). Hershey, PA: 
Business Science Reference. DOI:10.4018/978-1-4666-4635-3.ch002 
Akkucuk, U. & Carroll J. D. (2006). PARAMAP vs. Isomap: A Comparison of Two Nonlinear Mapping 
Algorithms. Journal of Classification, 23, 221-254. DOI: 10.1007/s00357-006-0014-2 
Akkucuk, U., Carroll, J. D. & France S. L. (2013). Visualizing Data in Social and Behavioral Sciences: An 
Application of PARAMAP on Judicial Statistics. In Berthold Lausen, Dirk Van den Poel and Alfred 
Ultsch eds. Algorithms from and for Nature and Life (pp. 147-154). Berlin-Heidelberg-New York: 
Springer. DOI: 10.1007/978-3-319-00035-0_14 
Akkucuk & Artemel / International Journal of Research in Business & Social Science,  
Vol 5 No 3, 2016 ISSN: 2147-4486 
Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. 
 
Pa
ge
78
 
Akkucuk, U. & Kücükkancabaş, S. (2007). Analyzing the Perceptions of Turkish Universities Using 
Multidimensional Scaling (MDS) Analysis. Bogazici Journal, 21(1+2), 125-141.  
Basberg, B. L. (1987). Patents and the Measurement of Technological Change: A Survey of the Literature. 
Research Policy, 16, 131-141. DOI:10.1016/0048-7333(87)90027-8 
Chakrabati, A. K. & Dror, I. (1994). Technology Transfers and Knowledge Interactions Among Defense 
Firms in the USA – An Analysis of Patent Citations. International Journal of Technology 
Management, 9, 757-770. DOI: 10.1504/IJTM.1994.025600 
Carvalho, D. S., de Oliveira, L. G., Winter, E.  & Mothé C. G. (2009). Technological Foresight Based on 
Citing and Cited Patents of Cellulose with Pharmaceutical Applications. Journal of Technology 
Management & Innovation, 4 (4), 32-41. DOI: 10.4067/S0718-27242009000400003 
Dore, J. C., Dutheuil, C. & Miquel, J. F. (2000). Multidimensional Analysis of Trends in Patent Activity. 
Scientometrics, 47(3), 475-492. DOI: 10.1023/A:1005667800235 
Englesman, E. C. & van Raan, A. F. C. (1994). A Patent-Based Cartography of Technology. Research 
Policy, 23, 1-26. DOI: 10.1016/0048-7333(94)90024-8 
Fattori, M., Pedrazzi, G. & Turra, R. (2003). Text Mining Applied to Patent Mapping: A Practical Business 
Case. World Patent Information, 25, 335-342. DOI: 10.1016/S0172-2190(03)00113-3 
Faust, K. (1990). Early Identification of Technological Advances on the Basis of Patent Data. 
Scientometrics, 19(5-6), 473-480. DOI: 10.1007/BF02020708 
Fischer, G. & Lalyre, N. (2006). Analysis and Visualization with Host Based Software – The Features of 
STN®AnaVistTM. World Patent Information, 28(4), 312-318. DOI: 10.1016/j.wpi.2006.04.007 
France, S. L. & Carroll, J. D. (2011). Two-way multidimensional scaling: A review. Systems, Man, and 
Cybernetics, Part C: Applications and Reviews, IEEE Transactions on, 41(5), 644-661. DOI: 
10.1109/TSMCC.2010.2078502 
Jang, S. L., Lo. S. & Chang, W. H. (2009). How Do Latecomers Catch up with Forerunners: Analysis of 
Patents and Patent Citations in the Field of Flat Panel Technologies. Scientometrics 79 (3), 563-
591. DOI: 10.1007/s11192-007-2032-1 
Karki, M. M. S. (1997). Patent Citation Analysis: A Policy Analysis Tool. World Patent Information 19(4), 
269-272. DOI: 10.1016/S0172-2190(97)00033-1 
Lattin, J, Carroll, J. D. & Green, P. E. (2003). Analyzing Multivariate Data. Pacific Grove: Duxbury. 
Lee, S., Lee, S., Seol, H. & Park, Y.  (2008). Using Patent Information for Designing New Product and 
Technology: Keyword-Based Technology Roadmapping. R&D Management, 38(2), 169-188. 
DOI: 10.1111/j.1467-9310.2008.00509.x 
Lee, S., Yoon, B. & Park, Y. (2009). An Approach to Discovering New Technological Opportunities: 
Keyword-based Patent Map Approach. Technovation, 29, 481-497. DOI: 
10.1016/j.technovation.2008.10.006 
Moral, L. P. (1989). Elements for a Diagnosis of Applied Research and Development in Cuba Using Patent 
Information: 1968-1983. Scientometrics, 17, 83-96. DOI: 10.1007/BF02017725 
Rajeswari, A. R. (1996). Indian Patent Statistics – An Analysis. Scientometrics, 36, 109-130. DOI: 
10.1007/BF02126649 
Spinakis, A. & Chatzimakri, A. (2005). Analysis of Biotechnology Patents. Studies in Fuzziness and Soft 
Computing, 185, 281-290. DOI: 10.1007/3-540-32394-5_21 
Suzuki, K. (2010). Firms’ Patenting Activity and Performance: A Quantitative Analysis of Japanese Mobile 
Telecommunication Industry. International Journal of Digital Society, 1 (4), 272 – 280. DOI: 
10.20533/ijds.2040.2570.2010.0033 
Akkucuk & Artemel / International Journal of Research in Business & Social Science,  
Vol 5 No 3, 2016 ISSN: 2147-4486 
Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. 
 
Pa
ge
79
 
Thomsonreuters (2015). AUREKA® Turn Patent Data into Actionable Information, Web Address: http://ip-
science.thomsonreuters.com/m/pdfs/aureka_factsheet.pdf 
WIPO (2001). The Role Of Intellectual Property, In Particular, Trademarks And Geographical Indications, In 
Creating, Developing And Strengthening A Nation Brand, Web Address: 
http://www.wipo.int/export/sites/www/dcea/en/pdf/Tool_eng-final.pdf 
WIPO (2009a). International Classification at WIPO, Web Address: 
http://www.wipo.int/classifications/fulltext/new_ipc/ipcen.html 
WIPO (2009b). Patentscope®: A WIPO Guide to Using Patent Information, Web Address: 
http://www.wipo.int/freepublications/en/patents/434/wipo_pub_l434_03.pdf 
WIPO (2012). Standing Committee on the Law of Trademarks, Industrial Designs and Geographical 
Indications, Web Address: www.wipo.int/edocs/mdocs/sct/en/sct_27/sct_27_5-annex1.doc 
WIPO (2014). World Intellectual Property Indicators – 2014 Edition, Web Address: 
http://www.wipo.int/ipstats/en/wipi/ 
WIPO (2015a). New version of the IPC (2015.01), Web Address: 
http://www.wipo.int/classifications/en/news/ipc/2014/news_0008.html 
WIPO (2015b). Statistical Country Profiles, Web Address: 
http://www.wipo.int/ipstats/en/statistics/country_profile/ 
WIPO (2015c). Teaching Intellectual Property in Countries in Transition, Web Address: 
http://www.wipo.int/dcea/en/tools/tool_07/ 
WIPO (2015d). Department for Transition and Developed Countries (TDC), Web Address: 
http://www.wipo.int/about-wipo/en/activities_by_unit/units/tdc.html 
World Bank (2014). World Development Indicators, Web Address: 
http://datatopics.worldbank.org/consumption/country/ 
 
 
 
 
